Entry of diphtheria toxin-protein A chimeras into cells.
Fusion proteins consisting of diphtheria toxin and a duplicated Fc-binding domain of protein A were made in vitro after amplification of the DNA template by the polymerase chain reaction. The fusion proteins bound avidly to Vero cells coated with antibodies. A fusion protein containing full-length diphtheria toxin was toxic at lower concentrations than diphtheria toxin alone, apparently due to more efficient binding. The enzymatic part of the fusion protein was translocated across the surface membrane upon exposure to low pH. Like authentic diphtheria toxin, the fusion protein formed cation selective channels at low pH. Excess amounts of unlabeled diphtheria toxin inhibited formation of pronase-protected fragments derived from radiolabeled fusion protein. Furthermore, conditions that down-regulate the diphtheria toxin receptors reduced the sensitivity of the cells to the fusion protein, supporting the notion that authentic diphtheria toxin receptors are required. At temperatures below 18 degrees C the toxicity of the fusion protein was strongly reduced, whereas there was no temperature block for authentic diphtheria toxin. Brefeldin A protected Vero cells against the fusion protein but not against diphtheria toxin. The results indicate that the diphtheria toxin receptor is required for efficient toxin translocation even under conditions where the toxin is bound by an alternate binding moiety, and they suggest that the intracellular routing of the fusion protein is different from that of diphtheria toxin.